In general, axonal regeneration is very limited after transection of adult rat spinal cord. We previously demonstrated that regenerative axons reached the lesion site within 6 h of sharp transection with a thin scalpel. However, they failed to grow across the lesion site, where injured axon fragments (axon-glial complex, AGC) were accumulated. Considering a possible role of these axon fragments as physicochemical barriers, we examined the effects of prompt elimination of the barriers on axonal growth beyond the lesion site. In this study, we made additional oblique section immediately after the primary transection and surgically eliminated the AGC (debridement). Under this treatment, regenerative axons successfully traversed the lesion site within 4 h of surgery. To exclude axonal sparing, we further inserted a pored sheet into the debrided lesion and observed the presence of fascicles of unmyelinated axons traversing the sheet through the pores by electron microscopy, indicating bona fide regeneration. These results suggest that the sequential trial of reduction and early elimination of the physicochemical barriers is one of the effective approaches to induce spontaneous and rapid regeneration beyond the lesion site.
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Introduction
After a transection of the white matter in adult mammalian central nervous system (CNS), severed axons show a rapid retraction within 0.5-1 h of axotomy and then attempt regeneration in 6 h (Ramon y Cajal, 1928; Kerschensteiner et al., 2005; Nishio et al., 2008) . However, axon regeneration is very limited in adult CNS because regenerative axons hardly grow across the lesion site (Silver and Miller, 2004; Busch and Silver, 2007; Schwab and Strittmatter, 2014) .
Regarding the cause of limited regeneration, the presence of several types of axon growth inhibitory molecules have been shown in adult mammalian CNS, such as myelin-associated inhibitors (Schwab and Strittmatter, 2014) or glial scar-related extracellular matrix molecules (Silver and Miller, 2004; Busch and Silver, 2007; Sharma et al., 2012) . However, the real cause remains eluAbbreviations: AGC, axon-glial complex; BSA, bovine serum albumin; CNS, central nervous system; DxRh, dextrans conjugated with tetramethylrhodamine; Dx488, dextrans conjugated with Alexa Fluor 488; IR, immunoreactivity; GM, gray matter; NFH, high-molecular-weight neurofilament subunit; GFAP, glial fibrillary acidic protein; PBS, phosphate buffered saline; WM, white matter; YG, yellow green.
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sive. The evidence that adult dorsal root ganglion neurons that were implanted into the spinal cord of adult rats can robustly regenerate their axons along the myelin-rich white matter tracts (Davies et al., 1999) may cast a doubt on the idea of myelin-inhibition in vivo. Furthermore, a glial scar takes several days to form after CNS injuries (Silver and Miller, 2004) , while severed axons start regeneration within 6 h (Ramon y Cajal, 1928; Kerschensteiner et al., 2005; Nishio et al., 2008) . If regenerative axons reach the lesion site before a scar formation, a structure other than a glial scar would be associated with the growth inhibition of such rapidly regenerating axons (regenerative pioneering axons).
We have previously reported a successful regeneration of the corticospinal tract after a sharp transection of the cord in young rats (Iseda et al., 2003; Iseda et al., 2004) . In those animals, regenerative axons rapidly traversed the lesion site within 12-18 h of a sharp section and later a glial scar did not take place at the lesion site, while regeneration failed after a more traumatic injury and a glial scar was later formed. Therefore, the spatiotemporal correlation of these events suggests that a glial scar would follow, rather than cause, the failure of regeneration and that a local environment at the lesion site during the first several hours of injury would determine the fate of regenerative pioneering axons in young rats.
In cordotomized adult rats, we previously found an early access, within 6 h, of the regenerative pioneering axons to the lesion site, 
